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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a continuous thermal- 
spraying method for an inclined thermal- spraying surface 
having sharply changing themnal-spraying surface in a shape 
having the edge part or the corner part. 
SOLUTION: In the thermal-spraying method for the inclined 
themrial-spraying surface having the sharply changing thermal- 
spraying surface, composed of a pre- process containing a 
blasting treatment for roughening the surface of the material to 
be thermal-sprayed, a thermal-spraying process for forming the 
thermal-sprayed film. on the rough-surfaced material to be. .. 
thennal-sprayed and a post-process containing a sealing 
treatment, such as the reinforcement of the thermal-sprayed 
film, the correction of finish dimensional precision, the shifting 
course of control points for performing the thermal-spraying 
treatment, is calculated with a robot control unit from signals of the shape condition on the sloping 
thermal-spraying surface. The signal of the sharply changing angle on the themial-spraying surface, 
is inputted, and the advancing angle, the retreating angle and the shifting speed of the thermal- 
spraying gun are decided corresponding to the shifting course to perform the themial-spraying 
treatment with the articulated robot. 
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-So 

[0 0 2 8] li5(i*:^B^a)i§St:^ji(zfiEffl-r^*'>* 
3-t?^ift^i±T. 7n;^h:^va5 1 7<t:7t<;uh¥ 
S»i 9it$SSt-ri>*ji*^-rK^0T*fe^« iBjElir 

i^aSl 7(7)rp'iE8|2 2/)Nib<®^$1±t;i:^*>(7)tf>,(>|ficOM 
^ftig***><7>^iifta3i:-r^o 3$7t-: 

-r*o is:y(Dum^T CP (D^mmm\- 4 \t. S4(z^ 

[0 0 2 9] m6\t:^mm(Dmmyj^iz^mr^iSiy^ 
mmfkd ^x^m^itx. /i-c^bh^^vSJi 7t7f.)i.h-w- 

iB^^ 9CD-SS<b:$i§lt-ri)*Ji*^'riftB^S-efc^o 

i^isirfci%r. 04-effiri$Lfci:fcy. is^omm^e 
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siJi 7cos^?*L2. /-p^uh^agpi 9<z)isstSBa)saF 

L6= (D1/2) xtan02 + L2 + L5 

i:3fe€>o 7K;UKffll®»2 O^iSStLJSL^i:*!*. ^'XD 

Mffll^T C PCDi^ffilffigl L 6 li L 6 = L 2 + L 5 

[0 0 3 0] m7{t:$im^a>mmy3^\zmm'r%>ii>^ 
mi^ne 3X'^m^i±Xs Tfcvuh^^vgpi 7<t7t-cyuh^ 

l^^lcfcl^r. gi5-efiaLf-i:*5y. iSi^o^i^ne 

[003 1] S8(i:*:^B^O;W:^;^fc{Sffl-r^:b*>^ 
>a)*ieP^TCP(D^»S§lSlL7li. TK^UhCDHg^D 

1. 7t-:;uh:r^vftje* 0 2. 7K;^h:^i;ga1 7(7)SSS 

L2 t-r€)i:. 

L7= (D1/2) xtan02 + L2 

i:?Ef>5o 7fv;uhffliJ®a52 0^5§StL>SL^<!:#(±. ^'XZ) 

®J(ai^T C PCD^tSSgBtL 7|*L 7 = L 2T?«tf)^tL 

[0 0 3 2] S9li*fElfl(7)j§St:Sj£irffiffl-r'5*'>* 

gpi 7(D7t-Oi. h:t''V^^a 2i:/j:-5J^5(::iS^-r'5o :tr 
>(7>*J»^TCP(7>«aiS§gtL 71*. mB\:i7r^\^fziS> 

[0 0 3 3] m^ Oli:*:^BJ(D^I^;^;*lz{^fflt-^:ti'> 
cDM^^TCPa>^i[)©iSJ^*i$ie^-r'5>0T'fc'5>o :^*><o 

\tmm.ne ^ -e7f:;uhSiJ2 i (o^y5^K^mt'tti>o 

©B 1 /S;!)^^B2^^-e7H;UhaJ2 1 (7)RSlC;i>or^ 

Aft^Sa^fc e *v ^ t£ it^B S 1± o 
(3)B2^ANibA2iS^-eaiift0 1 ■e7t?;uhglJ2 icDtt 
:^i6)ic^fia3F-i^So 

®A2^)!)^bA3iS^-C?7p;^hSP2 1 (DRSlZj^^oTi^ 

;i<Da^. -H^lSTK^H-t-i^S^I 7A<1. 2 [m] , >r 
-:^;ua5i 8;!)<i [km] C0c*:3ir:*:^?^i:ff^^^cD<i:# 



T**>$IS^lH]|cftS-rol5]|E*-y-^o ^<7>**>(7)«?ffll 

;^TCP<;)^ii)I^Sliii. ^i$-r^Si 1 7!jS0i 
[0 0 3 41 m^ 1 li*«^<7>«St^;ilcfl6ffi-r-5.i^;u 

7(7):gSF L 2Xri^CDft$ L 2 lCj§|tilDX^igiJP-r ^Si 

8t$*Dj|:Lfr**>(D$«jffli^TCPa>^iDSiBi (l4. l 
6. L7) ^^t;7K;uhaJff^tt^i^l^^«feiF^^:^;i^ijfc 

8t3!»<7t?;Uh:?-vSP1 7(Dfi3?L2T'fcy. B;Si:D^i: 
giJi 7 0:^^L2|C. HtriinLyrll4 7!jM^9T-|$iB^Lfz 
TCPOJiKKlSBgt-efc^o 

[0 0 3 5] ^1 2(i:b*>(7D43iOfi^7t<;i. hga2 1 (DR 

A^^>c^$^giLrD^*■^7tt;^Ka52 i <0RS$9 o 
[It] -ro^®!)^i±r. :^''>cDMtspjSTCPa){iB*» 

[0 0 3 6] Ki±co7p;uhSP?^ttafe#$l51tLfcft«::^ 
P y ^ A z $ tr 3 H 3f □ ^ A (c ^«|-r 

*o SltiiPxstT3<h^(D7f:;uhg|5 2 1 cDRj^asa5r% 

7fOUhSi5 2 1 (7)g^^2 3(Z^tf-r^{g^4^jg^0 4 

[Jg] m^ 2rMi. M^ftS0 4(i^ [®] /cfcoT'fB 

;i.hgI5 2 1 (Dg^l^2 3rz^t-^M^4ftS^ 0 5 [Jt] 

(7)7t^;UhW2 1(7)RS:^[p|<7>^»t°*>5^^ t [mm] 
LT. TfOuhCDiEg^D 1 [mm] irf-S ir^^^ffllBlNI* 
N= (D1/2) XTT-rt 

■e*d^)t,ixi>o ^fr. ^fUSSSR [JS] (i 

R= (0 5-0 4) -f-N 

[0 0 3 7] CZ-e. 3^ifelCigM^tvf-^(DaiS«at!^ 

<7)«^a)fcir><7>i»:ft*DX^-r'Sii^ic. 7t?;uK^vSPi 

7(C@^Lfr^— 8a>:^^}6<. 1 [Km] tft 

^fiJSlKR [^] ^oI51lc^-y-T?§ltiiDX^tT3o 
[0 0 3 8] m^ 3\tm 1 1 lw^Lfc7t<;U h9J2 1 (DR 

haJ2 1 C7)RJS:^faiCD^tbe >T t [mm] ^SBKLT 
-To 

[oo 3 9] @ 1 4ii**>a>7tf;uhSP2 i (DRS^iskd 

^ifie^v^t [mm] ^l^KLTllK^c^T3f^^3^P':f 
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[0 0 4 0] ±v^Ltz±^:yi:mmne i ai/^ai^e 3 

7n;uh¥i§Si5i 9-eii2iii(;>:^^x h^s. 
[ o o 4 1 ] gl 1 5 Tbmm 1 7 (i*^^(7)7K;u hSP(7)?g 

[0 0 4 2] ^^vzfzizisi^Xs ^— :/;ugpi BiCli 

[0 0 4 3] X7^*>::^3(zfcLxr. j^smafefrgg^SS© 9 

9(7)iSSt*DX^SiaiJ(D:^*L5. 7t^;U h ^f^i^ftS 0 2 (D 

[0 0 4 4] X7^->3f4fCj>LNT. Jt^lS^^'t^^^^® 9 

-^7b<D;f:^v h*JW3SM7|cA:^$H^o 
[0 0 4 5] xi^»>:^5icfcL>r. jSlt*«^as3Sa9 

«^A<j§lttiJt4P^M3 lcA:b^n^o 
[0046] 01 ejr^-rxT^'vT^eicfciNT. P7t?-v 

h$iJ^^M7;{)<7f:;uhffl5ff^t^lSI#<D^l-^;!)N^::^^^X h^lQ 
[0 0 4 7] Xi^*>:^7(Cfcl^r. PtK'V K*J»3£§7 

0 1 Rif'ik^n e 3 ^^^f'So 

[0 0 4 8] ^.^yyaiz^i^x. uTf.^y hmms^mi 

[0049] xi^*>'::^9icfci^r. fitfiSSei o$on 
^ixtsiftsai o/)<fi»ti^sP7tc*y h®jffli3$a7ic 
A^-r-So 

[0 0 5 0] Xt^'V >^L(Zfcl^T, PtK ^ h®Jffllga7 
A<fii!)fi-^$A:^L-C01 8 7bS0 2OlC:n^-r3f^Xh 

[005 1] h42i^Xi^»v7^] H 1 87bS® 2 



oi±*«^<d:^^x hfliS:7P— ^TF-TH-^fc^o Hi 

8lZ^-rXi^»v:^L 1 iZfcL^r. -7- ezLU— ^ 1 2(0 
[0052] X^*:/::^L 2|C^$tNT. HSlCTFfct-p 

1^. P7t?-> h«yffiisa7/)<*->«}#fg*ii^s 1 

AtfcJ:^Sa8|-£b^-r-5o Xir*;;3;L 3|rfcl>T. 

Aill*^a8;!)<^>'-;u^x>i;-^'*J»P3Sai i(c**>ffi 
lt»jep(i^s 2*tB:^-r^o X7^«>::^L4(zfci^r. *v 
— ;i.^x>v-v*J^Sai 1 ;u5^x>v-v 1 3lc 
**>«l#(i^s3^ai:^-r'&o ;^7^^y3^L 5fcfciNr. 

[005 3] y zf L e izisi^x ^ z^^t. y-iS>2<D 
y x;u5feis * :^ ^ X h Bate^aa (c^a ^ i± ^ « 
[0 0 5 4] X7^-y:^L 7icfcLxr. P7t<-> hMtan^a 

7 ;!)<^l^AlB*Sa8fz:?^x hB^iifeJi^^l-^s 7 ^tu 

t}^^o Hi 9lC^-rX^»V^L Bizfcixr. ii-^Aai 

:^^a8;&<::f^x h*iJWSai izy^T. h-mtibumim^ 
s8sai*-r^o x^^'y:^L9^rfcl^r. :^^xh*fjffli 

[0055] X7^^:^L1 o(zfcl^r. :/^xh**>2 
^fritft e 1 T*i»i&S?-t±r i laia<7>::^^x h«iS^fT 
5o 

[0056] X^'>:^L1 1 (cfci\-c. :^5Xh^'>2 
3T*i»iS$1tr 20a(7>7f^X h^GS^ff 

5o 

[o 0 5 7] 1 2(cfcLNr. :^^x h^'>2 

[O O 5 8] Xi^*>3^L 1 3|ZfelNr. PTfC^V h*)WS 
a7*<m^Aai:tl^®8(C3f^X h$l7ffi^il-^S 1 O 

i:ih:hrho 7.n-vz^\^y 4(ctei^r. <g#Aa3:^sa 

8 7!)<:?^x Hfijaosai izT^^^x hUTSiWfi-^s 1 1 
^ai:^-r'So XT^^y^^'Li srcfcivr. 3^^xh**jep3S 
Ml ;b<::f^x h:b'>2fc3^^x h$l7(i-^s i 2^tb:^ 

[O O 5 9] H2 OlC:^-rX^»v:>'L 1 eiCfclNT. Z^ 
^Xh**>2A<:/^Xh«$t6igS^!|ai 4(zq3^^<^ft^ 

[0 0 6 0] X^»v:/L 1 7|ZfcL^T. t°zL U— ^ 

1 2(7)^mgPl 2 a^3^^xh:b->«^ttaic^»i-r 

[006 1] 7.=rvZfV. 1 8(zfca^r. P/I^^V hfij^^ 

a 7 s 4 ^ Adi iimm,a\z^-h 

[0 0 6 2] xi^*v::^L 1 9(cfcaNT. fi^Adi:^SM 
8;b<*>-;u^x>v-vM6PSa 1 1 KziSi^mtiVm'm^ 

S5*ai:ta'r^o X^ >''L2 OfCfclNT. ;U5^x 

>vA'*jm)$sai 1 35»<*y— ;u^x>v-v 1 3fc*'>BB]ft 
li^s 6^ai:^-r^o xi^^>3f L 2 1 lc^u^r. ;u 
^x>v-f 1 3;!)<^^X h:^*>2$B8fif-r^o 
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[O O 6 3] 01 e\Z7^-t7.^K/ytsA\ZtSl^X. 0 2 1 

[GO 6 4] imm^ikmT.'ryzf] 0217^1^0231* 
:^nm(omm9i^my o-mk-rmv^^o 02 1 (z^-r 

2 a ^^:^mis>^^i^Lmizi^mr^o 

[0 0 6 5] X^»>3^M2lCfcl>T. P/-t<*V h*Jfai3SS 

7A<*->ffi}#ji^«^s 1 ^m^xm^m^Bizthti-r 

5^x>v-^*]»^Mi 1 (r:^'>«t#$ijefl«-^s 2^ai:^ 

®i 1 *<*y— ;i.^x>v-v 1 3(c:y'>-K}#il^s 3$m 
^"T-So xi^*:;::;^M5(ctet^T. ^u^x>v/-v 1 3 

[0 0 6 6] Xi^^v3fM6lCfca^r. ?§St*'> 4 (D5fe4ffi 

[0 0 6 7] x^^v:;^'M7(cfci^r. ptK^^' h*ijePS® 
7 3b<fi^A{±4*SM8lc5SStBBteJi^<i^S 1 3$*:^ 

■T'S^o 0 2 2(r7F-rx7^*v:^M8icfci>T. m^xihti 
^mst^mmmms^msiz^mmtthmmm^s ^ A^th 

[0 0 6 8] 7.^yZtl\A 1 OlCtetNT. ;W^''>4$Htr 

mn e i r*5^i!i*i^T i ^^Eo^m^m^^oo 

[0 0 6 9] x^*v::^Mi iiz^a^T. ;W:b''>4$ft 
[0 0 7 0] X^^y:^M1 2(Cfcl\T. m^iS>A<D9c 

m^^m^^Ti^Lmizm-r^o 
[o o 7 1 ] x^^v:::^M 1 3^ztel^r. ptK^v hWffli^ 
®7Mi^Aai:ti3SS8lc;'§Stjs|7Jt^11^S i 6$m 
^•r^p x^»v::^Mi 4fzfci^r. li^Adl::b3$S8 3b< 
^ltfJ»^M3fcj§|t$lT*jmiil^S 1 7$ai:^f 
X^*>:/Mi 5lcfcl^r. iSltMefl3SS3)!)<?g|*:tr>4 

[0 0 7 2] 02 SlCTF-rXi^^v^^M 1 6lzfcl\T. 
lt*'>4A<1*?§St!tai 4--C0jgSt^$lT-r^o 
[007 3] X7"»y:^M1 7lCfct^r. ^:=.t'jLLx— ^ 

1 2a)#g»i 2a*?gst*'>«i#iia»ci»ia-r^o 

[0 0 7 4] x^^>z^Mi 8irfciNr. a7\^vhmm^ 
a 7 >l^fic?i^fi^s 4 ^m^7<lh:hmm 8 [ztii:^ 
r-So >^i^*y:^Mi 9lr:fcu^r. fi^AaJ*Sa8;{)<*V 
-yu^^x^v-^-^JgHS^Mi 1 (c:^->^J&$iJ^fi^s 5^ 
ttj^-r-Se X7"»v::^M2 ofzteL^r. ;u^x>v-v 
ftiJSPSei 13b<'y-;U5^x>vvl 3i::*'>Mtt(i-^S 

v-vi 3*<?SS*:b*>4^ga*fe-r^o 

[0075] 01 HZiikTT.^y'^NlZtSl'^X. 024 
7l»S0 2 6lC7F-rm7lffllS:7P-^Baft&t-^o 

[0 0 7 6] ttt7l«aSXi^«>:/] 02 47!7M02 6fi 
*^0^CDit?L«lS:7P — ^jfv-r0T'&^o 02 4lC^-r 



[0 0 7 7] X^*>:/N 2^Z^3L^r. P7fC*> h$ij(ai3SS 

7*<*->«}#fi^fi^s 1 ^m^xaiti&n8izih:hr 
-So X7"»v:/N3(zfci^-c. ta-^Aas*»S8 3!»<*:/-;u 
5^x>vvffjwsai Mzi2:y^nmmm^s 2^ihti 

f^o X^*v:>'N 4^ZfcL^T. VUf^xVv^-vMeP^ 
ai 1 ;UTx>i/V 1 3IC**>«}#I1-^S 3^tfcl 

:tl-r'5)o X^^V^N SlzfelNT. ;U5^x>v-^;' 1 3 

[0 0 7 8] X7^*>:/N6^cfct^r, it7L^'>6(D5fe4S 

[0 0 7 9] Xi^*y:^N7(Z^Dl^-C. P/t^*:; h*iJfflJSa 

7 t)<m^xth:hi&m8\zmnmtftm^m^s i 9^*:^ 

■r'5>o 02 5lC:JF-rX7^^vZ^N SIC^SINT. fi-^Aai:^ 

^M8A<^^Li^w^a5lz^^^LP?8^t^$^j^^l^s 2 o^iu 
is>6\zmnmtf^m^s 2 1 ^iti^-r^o 

[O O 8 O] X^^vT^'N 1 Olr^5l^T. ^KH^S^Wl 
[008 1] X5"*v:/N1 1|Cfcl^r. ft7L*'>6*« 

[0 0 8 2] 7.^yzfN^ ziz^i^x. ^RiS>ea>^ 

mt^^nmj&mizm-r^o 

[O 0 8 3] Xi^*:/3^N 1 3(CfcLNT. n7\^v 

mi t^m^xihtimmsizmKnTi^^m^s zz^ih 

t^r^o 7.^yzfN^ 4fcfct^T. -d^Attl :^Sa 8 A< 
it?L*iJ»SS5«cit?L«t7*JS0fi^S 2 3 Sttl^-r^o 
X^»V3^N1 SlcfclNT. it?L$']'«l^a5 7!)<t*TL:b*>6 
lcit?L$l71i#S 2 4^£jtl:ti^'l>p 02 6lc:^-rx-r*> 
1 6lCfcLN-C. i*?L*'>6A<ajSlt1*l1 4lCi^qFL«!l 

[OO 8 4] ^^ yZfN 1 7lZfcU>r. -^^e^LU— ^ 

1 z(D^m^ 1 2 a s»7L:^->«^fiair»is-r^o 

[00 8 5] X^^V^NI 8|Z^a^r. P^t^^vh^iJ^S 

mit^is >B8)»J&^«^ s 4 ^ ii^Aas :ti^a 8 tB >d 
-J\.^x:y^y^mm&m^ Mzis^mmmmm^ss^ 

thti-^^o p^^vzfNzoizni^x. ;^5^x>i;v 
mm^m^ i;!)<*:/— ;u5^x>v-V'i 3(c:/3 ^gaJklf-^s 
e^ai^f-So X7"->:/N 2 1 iztet^r. ;utx> 
v^i 3A<ft?L:tr>6^^^^^o 
[0 0 8 6] ;jfe(z*^^CD}§8t:^;^$llffi-r^«5§l*1^ 

jBiif9ikmjzm(Dmmm^'tH-^*im z i mm z s (c^ 

-To 02 7(i:*:^^(DllJ6^j<7)/1?;u ha5 2 1 (;5ff^t^$ji^ 
'r0rfcy. 02 8ii*fliiixgcD3^^;^ K4ai3i. jSSt 
4J!is^^t/s?L«iS(Dife«^S7n-r0r*fc«o 02 7ic^-r 

ckdic. /K^uh^r-vSPi 7CDiIgD 1 (ii 0 0 [m 
m] . 7H;i.h:^vft^0 2(i6 O [S] . HMX^V^-^'^^ 
1 7CDgS?L2(i1 2 00 [mm] . 7t^;U h^^iSli 1 9 
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(0^tS\-3\t^ OO [mm] "Cfc^o C(7)7tC;Uha2 1 

$S 2 8 (Z7r-r#^Sx^<;)4l&^^#-e?ttt*DX ^ fro 

[0 0 8 7] lfil±a)KeSli1 ^(OP/K'V h^ttfflLT^f 

[0 0 8 8] :^m^M(Dmmy5)^\t. Tf^X h«l^<D«-X 
h )!)<^T 5 ftt:? U (3^f^|^-C?tT o r t ct t ^o 

[0 0 8 9] Mx^izioi^-c. h4iik^(7)ftt:>y 

[0 0 9 0] ^fr. -^-e^L/— ^ 1 2 (za^^l^jS-tr 

[009 1] *t>ic. :^m^<Dmmmjiyjm\t. §^mm 

ffUr. costs Lfr^ftlglKO«»X(*^Sl5*a!|«U 
f-U. /1^vi>3:*— lCci:o-C<ia*jeflLr©rlK6«JlcTlRl 

I ci5 L rs] (z-r ^ ;i <!: t -e ^ o 
[0 0 9 2] )U±(Dllfi£<5ija>ii^0^rMi. /T:>u hSacoRj^ 

^asfi < i&t*$-y■^i§I^^I^x:^,^^col^-cl^iB^ l/c 

v3:^-|Ccfcorn7tlc&®«ij{aJLTTfa]fcLfzf^lltt 

<7)a t^^^T* j§s^-r -S) c t fi^v ^ ui^^mm^v o r 
§^m^o7f.-j h^^mLx. ^mmt^i^LMLxi^^ 
mmma>^itizttiLx. »«*->(Z)s?e$aififi<iitt 

[0 0 9 3] 



»A<»</d:y. x»>i;xlizI-:^-^:&■r^tLag6^b?g 

[O O 9 4] *^^(;>?glt*DX^;ili. Sfi<Di5-§>^— 

:^;u*iiSLtr7K;uhgB(DRS®$. ?glte*v^c:*i:(c 
^:ztt<x^uimmmmmvs>^xi,. *iia5P7f;*> 

mJi^:Kmiizi-^ZLtt<x^^a>x. 5§ltSJfl°o(7>;-§ltn°p 

[0 0 9 5] ^iZ^ ^-^iyO^^&JSiXSiU^CD^oiZ^ MM 

\z^itr^mmm^Tmz^m^i±fz^mi^a>&.i^mm 

x^m^ ^zt t^x ^ ui^mn^mm^^m-t^m'^x 

mz^jt Lxd^m^Mzfi :y(Dmm^ tcp (t^j^bisiss 

x^^(Dx. 7n)[.h^-i>&^(DM.Mizmt-t^mmmizm 
-umm^mf&t^:itt<x^^. 
[00 9 6] *«Ma>;WJinx^5£r*. ^yi>^it^- 

^;itt<x^tj:i^mnmmm^mmr^m^x»>^x 
^mmnTf.^:; h^^mLx. mi^mmm<Dmt\z-^ 

LX. ^m:h^>(Dmm^m&S:<o&Vt^it^Ztf3^X^ 

^(Dx. mmi^a^m^ithy-o^cDtdii^f^-x^^um^ 

[01] ^mii>^mr^^mmu7f.>y ^(D-^^tsm 
m^TTk-r^xS}^ 

[gl2] *^?S(D?gStifflX^;i$Ke3-r'5:^p-v^0T? 

[03] D7K«y ^*lnalS1l7*^e>*y— /u^ivyA* 1 

[0 4] *fEIS<Oj§St:*jSlcfilffl-rS:tf>$S!ljift0 1 

$ j§st-r -5 :^ ^^-riftBB sr* fe -5. . 

[05] *S6eSCDi§lt:»j£lzffifflt-*:^->$SiIft0 3 
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^ ^-riJi HI r* fc ^ o 

2] ^•>a)+iOW^7t<;UhgP2 1CDRJl(DSj®lC 

*fLSilirLT. :«r>a)*^i8P;STCPSBJjSA^t>CJiS^ 
ifSSLrDi^^r'7t<;u hgi5 2 1 a)Rj^$9 o imi -To 
^iS^tirr. :«r>(D*ijffli^TCP(DiiM$-Sfe^-r^:&;i 

3] m 1 (z^Lfr7K;i.hei5 2 ia>Rias^®iz 

[@ 1 4] :tf>c7>/1^;u hS|52 1 (DF]my5i^(DUW}\zy^ 
t [mm] *IB«LrllBglcfT5ftSl3fa^^AlcilL 

ic«|< :7P— h'Cfc'&o 

[SI 9] h«Ba:7P— ^^-rs 1 8(c 

[til2o] **Bja):;^^x h5!is:7P— ^TF-rsi 9ic 
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